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DISTURBANCE  

Ladies and Gentlemen: 

Pursuant to 10 CFR 50.73, Duke Energy is submitting the attached Licensee Event Report 
revision. The revision provides corrected and updated information related to the event. Please 
direct any questions regarding this matter to Mr. Tony Pilo, Manager — Nuclear Regulatory Affairs 
at (843) 857-1409. 

This document contains no new regulatory commitments. 

Sincerely, 

Ernest J. Kapopoulos, Jr. 
Site Vice President 
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ABSTRACT (Limit to 1400 spaces, i.e., approximately 15 single-spaced typewntten hnes) 

At 1302 hours Eastern Daylight Time (EDT) on 10 08 2016 with the plant in Mode 1 at 100 percent power, H. B. Robinson Steam 
Electric Plant, Unit No. 2 (HBRSEP2), experienced a grid perturbation. As a result, HBRSEP2 experienced a reactor trip due to low 
voltage on the 4kV buses. Plant safety systems responded with the emergency buses separating from offsite power due to emergency 
bus undervoltage. The emergency diesel generators (EDG) started and powered the 480V emergency buses. 'A' service water pump did 
not start on the blackout sequencer; however, sufficient service water flow was available from the three operating service water pumps. 
This failure did not aggravate this event. The site declared an Unusual Event (UE) at 1317 EDT for loss of power to emergency buses. 
At 0011 EDT on 10 09'16, the UE was terminated. 

Once the power grid was stable, plant personnel commenced restoration of offsite power to allow shutdown of the the EDGs. During 
this evolution, at approximately 2323 EDT on 10 . 08 2016, an automatic actuation of the 'B' auxiliary feedwater (AFW) pump occurred 
due to improper breaker coordination that satisfied the autostart logic for the AFW system. 

The apparent cause of the voltage transient in the HBRSEP2 switchyard is a failed fault detection relay, which prevented the grid fault 
from being immediately isolated. The failed relay has been replaced. 
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BACKGROUND 
At the time this condition was identified, H. B. Robinson Steam Electric Plant, Unit No. 2 (HBRSEP2) was operating in 
Mode 1 at approximately 100 percent power. No structures, systems or components were out of service at the time of the 
event that contributed to this event. 

HBRSEP2 is connected to the transmission grid via six 230kV lines leaving the 230kV switchyard[FK]. The transmission 
line initiating this event is the Rockingham 230kV line. 

This event is reportable under 10 CFR 50.73(a)(2)(iv)(A), any event or condition that resulted in valid manual or automatic 
actuation of any of the following systems: reactor protection system[JC], general containment isolation signals[BD], 
emergency core cooling systems[BQ], auxiliary or emergency feedwater system[BA], containment heat removal and 
depressurization systems[BE], emergency AC electrical systems[EK], emergency service water systems[BI]. 

On 10/08/2016, notification to the NRC Operations Center was made (EN# 52290) under 10 CFR 50.72(b)(2)(iv)(B) due to 
automatic actuation of several safety systems, and under 10 CFR 50.72(b)(3)(iv)(A) due to the valid subsequent actuation 
of the auxiliary feedwater system. 

EVENT DESCRIPTION 
At 1302 hrs on 10/08/16, a severe voltage depression in the HBRSEP2 switchyard was caused by a fault on the 
Robinson-Rockingham 230kV transmission line that was not immediately isolated due to a failed fault detector (50L) 
relay[RLY] in the HBRSEP2 switchyard. Failure of the 50L relay prevented the transmission of a trip signal to the 
Rockingham 230kV line circuit breakers[BKR] in the HBRSEP2 switchyard. The reduced voltage was then transferred to 
all of the HBRSEP2 auxiliary electrical buses[BU], including the 4kV buses. The reactor[RCT] tripped when a two out of 
three coincidence was satisfied for the 4kV bus undervoltage relays. The undervoltage caused the actuation of several 
safety systems, including the reactor protection system (RPS), emergency diesel generators (EDGs), emergency service 
water system, and the auxiliary feedwater system (AFW). These systems functioned as designed, with the exception of 
the 'A' service water pump[P], which did not start on the blackout sequencer due to high contact resistance within the 
sequencer relay[44]. However, sufficient service water flow was available from the three operating service water pumps. 
The 'A' service water pump failure did not aggravate this event, and the failed sequencer relay was replaced. 

After grid stability was achieved, plant operations personnel commenced restoration of offsite power to the emergency 
buses to allow the shutdown of the EDGs. At approximately 2323 on 10/8/2016, an inadvertent valid actuation of the 'B' 
motor-driven AFW pump occurred when the 'B' EDG output breaker was opened as part of restoring offsite power to the 
emergency bus. This actuation initiated due to the presence of an actuation signal that was no longer being defeated with 
the 'B' EDG output breaker closed. 

CAUSAL FACTORS 
The 10/08/2016 grid fault on the Robinson-Rockingham 230kV line was isolated immediately at Rockingham but not at 
HBRSEP2. The undervoltage transient was allowed to propagate to the HBRSEP2 switchyard due to a failed 50L fault 
detection relay. This caused a decreased voltage below the HBRSEP switchyard undervoltage relay setpoints. 
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CAUSAL FACTORS (continued) 
The AFW system actuation during restoration of offsite power to the emergency buses was due to inadequate procedural 
guidance to direct an infrequently performed task: offsite power restoration to vital buses post loss of offsite power (LOOP) 
event, post outage or emergency operating procedure entry. Interviews with the operations crew revealed that the 
operators were in "knowledge space" due to a lack of procedural guidance regarding the AFW circuitry during restoration 
of power following a LOOP event. Though the operators understood the interlock[IEL] with the AFW pump autostart, it 
was not considered during the restoration process. The operators' focus was on ensuring power was restored to the 
emergency bus to ensure no errors occurred, which could result in an escalation to an ALERT condition. 

CORRECTIVE ACTIONS 
Complete: 
1. Bypass the failed 50L Relay. 
2. Replace failed 50L relay (Work Order 20119476) 
3. Replaced failed 'A' Service Water pump relay (Work Order 20115561) 

Planned: 
1. Revise procedure OP-603, Electrical Distribution, to address shortcomings related to the AFW autostart during 
restoration of offsite power to emergency buses. 

SAFETY ANALYSIS 
The HBRSEP2 reactor trip due to 4kV bus undervoltage and resultant plant safety system actuations due to undervoltage 
on the 480V buses occurred automatically per system design. The failure of the 50L fault detector relay on the Robinson-
Rockingham 230kV line in the Robinson switchyard was self-revealing. The 50L relay is not a safety-related relay, but its 
failure resulted in the reactor/plant trip. There was no nuclear safety significance beyond a plant trip and related system 
actuations. There were no industrial or radiological safety impacts. 

HBRSEP2 experienced a reduced switchyard voltage to less than 50% nominal voltage. The HBRSEP2 start-up 
transformer[XFMR] never disconnected from the switchyard and remained energized throughout the event. The 
HBRSEP2 4kV buses remained energized throughout the event. The HBRSEP2 480V buses tripped on undervoltage, 
except for 480V bus 5, with the emergency buses and the dedicated shutdown bus being re-energized from diesel 
generators[DG], per electrical system design. 

The automatic actuation of the AFW system during restoration of offsite power was valid, and the system responded to 
plant conditions as designed. There is no safety consequence to this aspect of the event. The cause was related to 
inadequate procedural guidance and not attributed to any equipment failures. This event resulted in no significant impact 
to the health and safety of the public. 

ADDITIONAL INFORMATION 
An operating experience (OE) search was conducted; there is no prior OE at HBRSEP2 involving failure of a fault 
detection relay in the HBRSEP2 switchyard within the past three years. 

Energy Industry Identification System (EllS) codes for systems and components relevant to this event are identified in the 
text of this document within brackets [ ]. 
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